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ABSTRACT 


Background: Attaining improved aesthetics and proper occlusion are main reasons for commencing orthodontic treatment 
in any patient. However it is anticipated that orthodontic treatment increases the risk of carious lesions. Objective: To 
analyze prevalence of dental caries in relation to gender, age group, duration of orthodontic treatment and malocclusion 
type; and to assess oral hygiene and food habit practice in young orthodontic patients. Methods: A cross sectional study 
was done in 212 orthodontic patients (age range 11-30 years) having fixed appliance for at least six months duration. A 
survey form based on ‘Dentition Status & Treatment Need, WHO’ was used to depict DMFT Index and prevalence of dental 
caries. A questionnaire was used to assess the practice of oral hygiene measures and food habits of the orthodontic 
patients. The association between dental caries and gender, age group, duration of orthodontic treatment and malocclusion 
type were analyzed using chi-square test (p<0.05). Results: The prevalence of dental caries (DMFT) was 79.2% and 
mean DMFT value was 2.87 among orthodontic patients studied. Occurrence of dental caries among male and 
female patients was 69.44% and 60% respectively. Caries occurrence was highest in age group 16-20 years (72.22%), 
in more than 18 months treatment duration group (63.92%) and in Class | malocclusion group (68.38%). Similarly, 
30.2% consume sweets foodstuff, 26.9% consume junk food and 14.2% consume snacks in between meals frequently. 
Conclusions: Fairly good proportion of orthodontic patients practice normal oral hygiene methods but very few use 
special oral hygiene measures. The study showed no association between dental caries occurrence and gender groups, 
age groups, duration of orthodontic treatment and malocclusion types. 
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INTRODUCTION 


Dental caries is an infectious multifactorial 
microbiological disease that results in localized 
dissolution and destruction of calcified tissues of 
the teeth." The orthodontic treatment can ascribe to 
inadequate removal or elimination of plaque and 
food debris from the restricted areas for clearance 
due to the appliance.) Actually it needs more than 
the regular practice of brushing to maintain the oral 
hygiene in orthodontic patients. Majority of the 
patients involved in orthodontic treatment are 
adolescents and young adults, which is_ the 
generation having food pattern/habit comprising 
mostly of junk food and consume more sweets 
and chocolates. These types of food habits serve as a 
major factor to cause multifactorial disease of tooth 
ie. dental caries.“>! The concept of trilogy (tooth, 
substrate, flora) of dental caries is explained well 
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well in caries prone orthodontic patients.6 The 
‘tooth’ with braces, especially in young individuals 
offer plaque retention areas,'7! ‘substrate’ represent 
poor oral hygiene, lower clearance rate, more 
frequency of eating, high consumption of sticky 
and sweet food, low salivary pH and ‘flora’ is 
characterized by the accumulation of plaque with 
high microbial population.! All these create ideal 
environment for development of dental caries with 
the effect of time."° 

The present study aims to assess oral hygiene habits, 
food habits and prevalence of dental caries among 
young orthodontic patients. The study also analyzes 
the association of dental caries to gender, age group, 
malocclusion type and duration of orthodontic 
treatment. 


MATERIALS & METHODS 


A cross sectional study was conducted among 212 
orthodontic patients at the Patna Dental Clinic, 
Ashok Raj Path, Patna, Bihar and, Gums and Braces 
Multispeciality Dental Clinic, Rajgarh Road, Solan, 
H.P. during January 2015 to December 2017. The 
sample patients treated with fixed orthodontic 
brackets by a single orthodontic specialist were 
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included in the study. The age of the subjects ranged 
from 11-30 years, distribution of male and female 
were 34% and 66% respectively. Minimum duration 
of six months of the treatment was required to be 
included in the study. Subjects were categorized 
according to the duration of orthodontic treatment 
as; 6-12 months, 12-18 months and more than 18 
months. Malocclusions were classified according to 
the Angle’s classification." 


A survey form with examination chart was 
developed comprising of general characteristics of 
the patient, duration of orthodontic treatment, 
Angle’s classification of malocclusion. A 
questionnaire on oral hygiene and food habits was 
used. The dentition status was examined by using 
‘Dentition Status and Treatment Need’ as appraised 
by WHO oral health survey form 1997,"7) which 
could depict the Decay, Missing, Filled Tooth 
(DMFT) Index. The crown portion of the dentition 
was noted and the root part was excluded in the 
study as the root exposure in the targeted group 
is negligible. The Treatment Need part of survey 
form was not included in the present study. The 
buccal and lingual/palatal pits/caries on banded 
molars were excluded as the vision was obstructed 





by molar bands. Radiographic examination was not 
done to evaluate dental caries. After the informed 
verbal consent, the examination was done using 
mouth mirror and WHO probe under sterilized 
condition in a dental chair with sufficient light. 
WHO criteria was used to assess DMFT index.!"”! 
For the reliability of data, all patients were 
examined by a single qualified dental professional. 
Statistical analysis was done by using SPSS 
version 16.0. The statistical analysis including 
frequency distribution, cross tabulation and chi- 
square test was used to find the association 
between dental caries and gender, age group, 
malocclusion type and duration of orthodontic 
treatment (p<0.05). 


RESULTS 


The present study comprised of 212 orthodontic 
patients including 140 (66%) female and 72 (34%) 
male. The age of the subjects ranged from 11 to 
30 years with mean age 19.69 years. The frequency 
distribution of subjects with respect to gender and 
age group is given in [Table 1] and duration of 
orthodontic treatment is shown in [Figure 1]. 





Table 1: Distribution Of Subjects According To Age And Gender 
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Age Group (In Years) Male Female Total Mean Standard Deviation 
11-15 21 28 49 (23.1%) 19.69 4.57 
16-20 28 44 72 (34.0%) 
21-25 18 52 70 (33.0%) 
26-30 05 16 21 (9.9%) 
Total 72 140 212 (100%) 
6-12 Bes 
months 79.20% 


19% 63.20% 


31.70% 


= 


Missed Teeth Filled Teeth OMFT 











Decayed Teeth 


Figure 2: Prevalence of DMFT Index 











Table 2: Cross Tabulation between Gender and Dental 

















Figure 1: Duration of orthodontic treatment Caries 
Gender Carious Teeth Total p-value 

: Absent Present 
The present study depicted the prevalence of dental Mule 22 (30.56%) | 50 a5 NV 
caries (DMFT) as 79.2% [Figure 2] with the mean (69.44%) 
DMFT value 2.87 and a standard deviation 2.65. Female 56 (40.0%) | 84 140 
Among 212 patients, 63.2% had one or more carious (60.0%) 
tooth/teeth in the oral cavity. Occurrence of dental Total 78 (36.8%) eee 212 

. ‘0 























caries among male and female patients was 69.44% 
and 60% respectively. However, there was no 
statistically  signifcant association in caries 
occurrence between gender groups [Table 2]. A 
total of 46.2% participants had undergone tooth 
extraction due to other reasons; mainly for 
therapeutic orthodontic purpose. 


The study showed that the distribution of caries 
occurrence was highest in age group 16-20 years 
le. 72.22%. However, there was no association 
between the age group and occurrence of dental 
caries [Table 3]. 
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Table 3: Cross Tabulation between Age Group and 
Dental Caries 











Age Carious Teeth Total p-value 
Group Absent Present 

(in 

Years) 

11-15 16 (32.65%) | 33 (67.35%) | 49 0.92 





16 - 20 20 (27.78%) | 52 (72.22%) | 72 





21 - 25 33 (47.14%) _|_ 37 (52.86%) | 70 





26 - 30 9 (42.86%) | 12(57.14) | 21 








Total 78 (36.8%) | 134(63.2%) | 212 




















According to the duration of orthodontic treatment; 
subjects undergoing treatment for 6-12 months 
duration had 58.54%, 12-18 months had 64.86% and 
more than 18 months had 63.92% occurrence of 
dental caries. However, there was no association 
between the duration of orthodontic treatment and 
caries occurrence [Table 4]. 





Table 4: Cross Tabulation between Duration of 
Orthodontic Treatment and Dental Caries 




















Duration Carious Teeth Total p-value 
Absent Present 
6-12 17 24 41 0.92 
months (41.46%) (58.54%) 
12-18 26 48 74 
months (35.14%) (64.86%) 
>18 months | 35 62 97 
(36.08%) (63.92%) 
Total 78 134 212 
(36.80%) (63.20%) 




















Table 5: Angle’s Classification of Malocclusion and 
Dental Caries 







































































Angle’s Carious Teeth Total p- 
Classification | Absent Present value 
Class I 37 80 117 0.221 
(31.62%) (68.38%) 
Class II 33 44 77 
(42.86%) (57.14%) 
Class II 08 10 18 
(44.44%) (55.55%) 
Total 78 134 212 
(36.80%) (63.20%) 
Table 6: Distribution of Subjects According to Oral 
Hygiene Habits 
Oral Hygiene Habits Number | Percentage 
Brushing Habit Once/Day 53 25.0 
2-3 Times/Day 154 72.6 
Irregular 4 2.4 
Types Of Tooth | Normal Tooth | 175 82.5 
Brush Brush 
Orthodontic 37 17.5 
Tooth Brush 
Mouth Rinsing | Rinse After | 191 90.1 
Habit Every Meal 
Rinse Irregularly | 21 9.9 
Every Meal 
Additional Oral | Interdental 4 1.9 
Hygiene Aids Brush 
Regular Use | 14 6.6 
Mouth Wash 

















In a total of 212 orthodontic patients, 55.2% had 
Class I, 36.3% had Class II and 8.5% had Class III 
molar relation. The occurrence of dental caries was 
68.38% in Class I, 57.14% in Class Il and 55.55% in 
Class [II patients. There was no_ significant 





association between the distribution of Angle’s 
classification of malocclusion and caries occurrence 
[Table 5]. 

Assessment of oral hygiene and food habits An 
assessment on oral hygiene habits among young 
orthodontic patients revealed that, 72.6% had the 
habit of brushing two to three times a day, 82.5% 
used normal tooth brush, 17.5% used orthodontic 
brush, whereas only 1.9% of the orthodontic patients 
used interdental brush. Among the participants, 
90.1% had the habit of rinsing mouth after every 
meal, and 6.6% also used mouthwash [Table 6] 


DISCUSSION 


There is difficulty in maintaining oral hygiene in 
orthodontic patients as the malposed teeth cause 
inconvenience in cleaning, which is _ further 
complicated by the fixed appliance component 
and frequent ulcerations. Plaque is a precursor of 
dental caries; and plaque retention sites are 
particularly prone to tooth decay."3! Hriday 
reported high accumulation of plaque in orthodontic 
patients."“! Various studies report high prevalence of 
dental caries in orthodontic patients which is also 
reflected in the present study.!5! Among 212 
patients examined, the prevalence of DMFT Index 
was 79.2% with mean DMFT value 2.87. This 
result is not however consistent with the dental 
caries data of our study population sample. Stahl et 
al,"71_ studied DMFT values in primary and 
mixed dentition, whose mean values were 1.02 
and 1.53 respectively. They found no positive 
correlation between prevalence of caries and 
malocclusion, which is similar to the present study 
on orthodontic patients. Mtaya et al 4 showed mean 
Decayed, Missing, Filled Teeth, and DMFT were 
1.7, 2.1, 2.4, and 1.7 respectively. The present 
study showed the mean DMFT as 0.63, 0.05, 0.30 
and 2.87 respectively. Martignon et al,!°! in 12-29 
years Colombian subjects receiving fixed 
orthodontic treatment showed mean DMF-S as 
6.7. Interestingly, Nolting et al,"*! reported 
reduced DMFT scores after orthodontic treatment 
possibly as a result of convenience in maintaining 
oral health. These apparent differences in caries 
index scores may be due to variation in sample 
population, sample size and study design. As per the 
scoring for caries status, the initial caries requiring 
pit and fissure sealant and restorative treatment 
were included and those requiring preventive 
treatment were considered as non-carious, hence 
white spots or surface lesions without cavitation 
were excluded. Richter et al,'°! reported the 
incidence of white-spot lesions during orthodontic 
treatment in 72.9% subjects, which was_ later 
developed to cavitated lesions in 2.3%. This 
report necessitates the determination of white-spot 
lesions as well in orthodontic patients. Change in 
oral environment that favours plaque accumulation 
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and retention increase the risk of developing caries. 
Orthodontic treatment is implicated for altering the 
oral environment by providing retention sites for 
dental plaque.!!?! 

The present study showed lesser prevalence of caries 
in the initial stage compared to later stages of 
orthodontic treatment. Ahmed et al,?° found 
increased prevalence of caries with the time period 
of orthodontic treatment. According to their report, 
the prevalence of caries was 33% in 6 months and 
61% in 12 months duration of treatment. As for the 
age group distribution, the present study reveals that 
the younger age groups of 11-20 years showed 
higher caries prevalence than older age groups. 
Mtaya4 also showed that younger patients are at 
higher risk for caries development than the adults. 
As per the data on oral hygiene practice by 
orthodontic patients, about two-third of patients 
brush two or more times a day and more than ninety 
percent patients rinse mouth after every meal. 
However with special consideration to orthodontic 
appliance, only 17.5% use orthodontic brush, 1.9% 
use interdental brush, 6.6% use medicated 
mouthwash; which are expected of all orthodontic 
patients. The adverse food habits which contribute 
to dental caries; 30.2% consume sweets and 
chocolates, 26.9% consume junk food and 14.2% 
consume snacks in between meals regularly. 


CONCLUSION 


The dental caries (DMFT) prevalence was high up 
to 79.2%; however mean DMFT value was 2.87 in 
young orthodontic patients. The occurrence of 
untreated dental caries was 63.2%; which was 
highest in younger age group and at the later stages 
of orthodontic treatment. Large proportion of 
orthodontic patients consume sweets foodstuff, 
junk food and snacks in between meals and very 
few patients practice special oral hygiene measures. 
Well aligned teeth are not only aesthetically pleasant 
but also help to maintain proper oral hygiene and 
decrease occurrence of dental caries. Patient 
motivation to maintain oral hygiene with the use of 
orthodontic brush, interdental cleaning aids and 
fluoride mouthwash/tooth mousse help in 
reducing carious lesions. Periodic evaluation of 
dental caries must be done in orthodontic patients. 
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